Using chlorophyOl/P700 ratios, the size and number of photosynthetic units were estimated, as a function of light-shade adaptation in two species of marine phytoplankton: Skektonema cosatwn, a diatom, and Dwwiikll tertiolecta, a chlorophyte. In the diatom, light-shade adaptation is characterized primarily by changes in the size and not the number of P700 units, 
In unicellular algae, light-shade adaptation is characterized by changes in intracellular pigment content (2, 6, 17) , changes in photosynthetic response (4, 18) , and is often accompanied by changes in chemical composition and cell volume (17) . Previous studies from our laboratory (19, 21) and that of Grumbach et al. (9) (4) , however, it has been suggested that chang,es in the characteristics of PSU are associated with changes in piiotosynthetic response (3, 5, 11, 20) .
Chl/P700 ratios have been proposed as one method of estinating the average size of PSU (4, 22) , although it has been shown that this ratio may differ (on an electron equivalent basis) from PSU sizes estimated from 02 flash yields (14) . relationship between light-shade adaptation and the size and number of P700 units; (b) the relationship between changes in the characteristics of P700 units and photosynthetic response; and (c) the effect of light-shade adaptation on cell growth and division. We selected a common neritic diatom, Skeletonema costatum (Grev.) Cleve, and a motile chlorophyte. Dunaliella tertiolecta Butcher, because these two species markedly differ in pigment composition (15) , chloroplast ultrastructure (8) , and photosynthetic response (7 (23) .
The reversible, light-induced oxidation of P700 was measured using the dual wavelength mode of an Aminco DW-2a spectrophotometer. The Triton X-100 extract was placed in a 10 x 4 mm cuvette (Precision Cells, type 52) in the secondary sample position. Sodium ascorbate and methyl viologen were added to final concentrations of about 10 mm and 100 pM, respectively, and the sample was allowed to equilibrate in the dark for 2 min. Absorption changes (AA) at 697 nm (P700) were measured relative to an isosbestic wavelength of 720 nm. Actinic illumination of 5- AA was calculated as the difference between the baseline A (reduced P700) and the fully oxidized A measured after the rapid fluorescence decay at the end of actinic illumination. (Background fluorescence was minimized by placing the cuvette in the secondary sample position.) P700 concentrations were calculated using an A difference coefficient of 64 mm-' cm-' (12) .
Photosynthetic 02 evolution was measured as a function of light intensity in each of the cultures during log growth with a Radiometer 02 polarographic electrode as previously described (7) .
Cell The average size of P700 units in Dunaliella (470 Chl a + b/ P700) is considerably smaller than those found in Skeletonema (650-1340 Chl a/P700) and other diatoms (Falkowski, unpublished) but is similar to P700 unit sizes reported in higher plants (1, 3, 4) . Despite smaller P700 units, the total Chl content in the chlorophyte is higher than in the diatom (Table I ). This discrepancy is attributed to differences in the cellular density of reaction centers in the two species. Although S. costatum and D. tertiolecta have comparable cell volumes (Table II) , the chlorophyte has more PSI reaction centers per cell than the diatom (Table I) . This difference probably reflects increased thylakoid stacking and a generally greater membrane surface area in chlorophyte chloroplasts relative to those of diatoms (8) .
Photosynthetic Characteristics. Light-saturated photosynthetic capacities (P,,) decrease in both species as they become shade adapted (Fig. 1) . Expressed on a Chl a basis, P,,. values obtained with D. tertiolecta (Fig. 1B) are greater than those obtained with S. costatum (Fig. IA) (Table I ). In the diatom, Co remains relatively constant as the cells become shade adapted, whereas in the chlorophyte, Co increases with Io.
The initial slopes of the P versus I curves (on a per Chl basis) do not significantly differ for D. tertiolecta adapted over the range of light intensities examined (Fig. 1) . These P versus I curves for the FALKOWSKI AND OWENS In both species, changes in K, resulting from decreasing 1o, are accompanied by decreases in cell volume and increases in cellular C content (Table II) . As cells shade adapt, however, there are significantly greater accumulations of cellular N which result in decreased C/N ratios. These relationships are especially pronounced in D. tertiolecta.
In both species, dark respiration rates decrease as the cells became shade adapted. The decrease in respiration is associated with decreased K. Gross photosynthesis: respiration ratios remain relatively constant for each species over the range of light intensities examined (Table I) . These ratios average 6.9 ± 0.3 is S. costatum and 9.4 0.8 in D. tertiolecta.
The major physiological outcome of light-shade adaptation is modification of growth rates with variation in light intensity. 
